Ca2+/cAMP response element-binding protein (CREB)-dependent activation of Per1 is required for light-induced signaling in the suprachiasmatic nucleus circadian clock.
Light is a prominent stimulus that synchronizes endogenous circadian rhythmicity to environmental light/dark cycles. Nocturnal light elevates mRNA of the Period1 (Per1) gene and induces long term state changes, expressed as phase shifts of circadian rhythms. The cellular mechanism for Per1 elevation and light-induced phase advance in the suprachiasmatic nucleus (SCN), a process initiated primarily by glutamatergic neurotransmission from the retinohypothalamic tract, was examined. Glutamate (GLU)-induced phase advances in the rat SCN were blocked by antisense oligodeoxynucleotide (ODN) against Per1 and Ca(2+)/cAMP response element (CRE)-decoy ODN. CRE-decoy ODN also blocked light-induced phase advances in vivo. Furthermore, the CRE-decoy blocked GLU-induced accumulation of Per1 mRNA. Thus, Ca(2+)/cAMP response element-binding protein (CREB) and Per1 are integral components of the pathway transducing light-stimulated GLU neurotransmission into phase advance of the circadian clock.